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C&61874K! WH! [! ;7/7$#K! "H! GLMM@IH! b%5$A! 6/'! (#38$A86/'%'! 18#&'(%/o4! '(60#/3!
V%(57(96/1%O!S4!$8%(%!6/R!'#55%(%/1%|!K#8+5#,*8Y>!g!@fA>!iPmu@MPH!
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\/4%(%! :#V&796(*%#$%/! *%418=5$#3%/! 4#18! 9#$! '%(! .(5644,/3! '%(! <=/'#32%#$! U7/!
C7(418,&2#/'%(/H! J#(! 418(%#*%/! ,/4%(%! :#V&796(*%#$%/! #9! )(*%#$4*%(%#18!
./$0#12&,/34V4R187&73#%!,/'!?4R187&73#418%!:#63/74$#2!,/$%(!'%(!;%$(%,,/3!U7/!W(6,!:(H!
?#6!:%#96//!,/'!W(6,!:(H!\(4,&6!>64$/%(A>7&&%(H!
S/! ,/4%(%(! +$,'#%! 47&&! '%(!<#$365V2+5+$;8+&8! G<)?"! @ABK! ;(,12/%(K!:%#96//![!>64$/%(A
>7&&%(IK! '%(! 6/! ,/4%(%9! S/4$#$,$! 4V%-#%&&! 5X(! '#%! )&$%(43(,VV%! '%(! U#%(A! *#4! 4%184Z=8(#3%/!
>#/'%(! %/$0#12%&$!0,('%K!9#$! 6/'%(%/!C%(568(%/! -,(! .(5644,/3! '%(!<=/'#32%#$! U%(3&#18%/!




'%/! .&$%(/! (%&%U6/$%! S/57(96$#7/%/! X*%(! '#%! <=/'#32%#$4%/$0#12&,/3! #8(%4! >#/'%4! 6,5!
%#/5618%!,/'!-,U%(&=44#3%!)($!,/'!J%#4%!-,!%(8%*%/H!
:#%!:6$%/!,/'!.(3%*/#44%!'%(! $%#&/%89%/'%/!>#/'%(!,/'!.&$%(/!0%('%/!4%&*4$U%(4$=/'&#18!
U%($(6,&#18! *%86/'%&$H! ),5! J,/418! 3%*%/! 0#(! '%/! .&$%(/! 6,18! 3%(/%! dX129%&',/3! -,(!
./$0#12&,/3!'%(!<=/'#32%#$!#8(%4!>#/'%4H!!
E#$! '%/! >#/'%(/! 47&&! '#%! C7(36*%! '%(! C%(568(%/! -,(! .(5644,/3! '%(! <=/'#32%#$! #9!
>#/'%(36($%/! 0=8(%/'! '%(! ;%$(%,,/34-%#$%/! %(57&3%/H! WX(! ,/4%(%! +$,'#%! 0=(%! %4! 0#18$#3K!
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%#/!.&$%(/5(63%*73%/!-,(!.(8%*,/3!(%&%U6/$%(!.#/5&,44562$7(%/!'%(!<=/'#32%#$!%/$0#12%&$!0%('%/H!
S9! d689%/! '%(! \/$%(4,18,/3! 07&&%/! 0#(! %#/%(4%#$4! '%/! >#/'%(/! 6,5! '64! )&$%(! 6*3%4$#99$%K!
4V#%&%(#418!3%4$6&$%$%!C%(568(%/! -,(!.(5644,/3!'%(!<=/'#32%#$! U7(3%*%/K! ,/'! 6/'%(%(4%#$4!9#$! S8/%/!
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<6,V$*%-,34V%(47/O! !>#/'%49,$$%(!! !>#/'%4U6$%(! !!!!!!!!!6/'%(%O!~~~~~~~~~~~!
S/$%(U#%0$%!?%(47/O! !>#/'%49,$$%(!! !>#/'%4U6$%(! !!!!!!!!!6/'%(%O!~~~~~~~~~~~!
;%(,5O!~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~!




















, ?>, O>, _>, @&6*30/2$+, Q*0/3*$.4,
>#/'!! ! ! ! ! !
>#/'%49,$$%(! ! ! ! ! !
>#/'%4U6$%(! ! ! ! ! !
D(7c9,$$%(!9X$$%(&#18%(4%#$4! ! ! ! ! !
D(7cU6$%(!9X$$%(&#18%(4%#$4! ! ! ! ! !
D(7c9,$$%(!U=$%(&#18%(4%#$4! ! ! ! ! !
D(7cU6$%(!U=$%(&#18%(4%#$4! ! ! ! ! !
D%4180#4$%(!GD%418&%18$K!)&$%(I!
! ! ! ! ! !
! ! ! ! ! !
! ! ! ! ! !
+7/4$#3%!?%(47/%/!
! ! ! ! ! !
! ! ! ! ! !
! ! ! ! ! !
! ! ! ! ! !
! ! ! ! ! !













































, ?>, O>, _>, @&6*30/2$+, Q*0/3*$.4,
>#/'%(36($%/V='6373%p#/! ! ! ! ! !
;6*R4#$$%(S/! ! ! ! ! !
W(%,/'S/!G)&$%(K!D%418&%18$I!
! ! ! ! ! !
! ! ! ! ! !
! ! ! ! ! !
!
+7/4$#3%!?%(47/%/!
! ! ! ! ! !
! ! ! ! ! !
! ! ! ! ! !















BH+"68*"+, ?>, O>, _>, Q*0/3*$.4, @&6*30/2$+,
>#/'!
<66(%!2=99%/! ! ! ! ! !
T=8/%!V,$-%/! ! ! ! ! !
E#$!%#/%(!D6*%&!%44%/! ! ! ! ! !
E#$!%#/%9!+,VV%/&Y55%&!%44%/! ! ! ! ! !
b%37*6,4$%#/!/%89%/! ! ! ! ! !
E#$!%#/%(!+18%(%!418/%#'%/! ! ! ! ! !
! ! ! ! ! !
! ! ! ! ! !
! ! ! ! ! !
! ! ! ! ! !
! ! ! ! ! !
! ! ! ! ! !
! ! ! ! ! !
! ! ! ! ! !
!
LH!S4$!%4!S8/%/!0#18$#3K!'644!\P#1+]!%#/%!'%(!3%/6//$%/!"=$#32%#$%/!9#$!%#/%(!*%4$#99$%/!








<66(%!2=99%/! ! ! ! ! !
T=8/%!V,$-%/! ! ! ! ! !
E#$!%#/%(!D6*%&!%44%/! ! ! ! ! !
E#$!%#/%9!+,VV%/&Y55%&!%44%/! ! ! ! ! !
b%37*6,4$%#/!/%89%/! ! ! ! ! !
E#$!%#/%(!+18%(%!418/%#'%/! ! ! ! ! !
! ! ! ! ! !
! ! ! ! ! !
! ! ! ! ! !
! ! ! ! ! !
! ! ! ! ! !
! ! ! ! ! !
! ! ! ! ! !




























BH+"68*"+, ?>, O>, _>, Q*0/3*$.4, @&6*30/2$+,
>#/'!
.#/%/!+$#5$!/%89%/! ! ! ! ! !
E#$!%#/%9!+$#5$!6,5!?6V#%(!96&%/! ! ! ! ! !
E#$!W#/3%(56(*%/!96&%/! ! ! ! ! !
F69%/!418(%#*%/!
G+V#%3%&418(#5$|I!















>#/'%49,$$%(! ! ! ! ! !
>#/'%4U6$%(!! ! ! ! ! !
D%4180#4$%(! ! ! ! ! !
D%4180#4$%(! ! ! ! ! !
D%4180#4$%(! ! ! ! ! !
>#/'%(36($%/V='6373%p#/! ! ! ! ! !
;6*R4#$$%(S/! ! ! ! ! !
W(%,/'S/! ! ! ! ! !
W(%,/'S/! ! ! ! ! !
W(%,/'S/! ! ! ! ! !
!
+7/4$#3%!?%(47/%/!
! ! ! ! ! !
! ! ! ! ! !

































c#!9&8!\P#1+]!'+%5#--+,8E!@M+*85#(1A!!!Z6! !/%#/! !!!!!!!0%/#3! !
c-!.*8!B+,/0+1!O,8+5!*&8!\P#1+]!25+*!'+,#(2+$!($3!B*+E!!
)&$%(O!~~~~~~~~~~~~~~!









































LH!E6&$!\P#1+]E! !4%8(!3%(/! !3%(/! ! !,/3%(/! !564$!/#%!
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d<! b<! ;<! \93%418,&$! >%#/%!
)/36*%!
D".4*3&2++*(, ! ! ! ! !
D".4*3L'+*(, ! ! ! ! !
A(%h&2++*(,
&\++*($"0/*(3*"+3,
! ! ! ! !
A(%hL'+*(,
&\++*($"0/*(3*"+3,
! ! ! ! !
A(%h&2++*(,
LH+*($"0/*(3*"+3,
! ! ! ! !
A(%hL'+*(,LH+*($"0/*(3*"+3, ! ! ! ! !
A*30/U"3+*(,,,,,,,,
VA*30/$*0/+Y,1$+*([,
! ! ! ! !
B'.+*iS.8*$,,,,,,,,,,,,,,,,
&\++*(]iLH+*($"0/*(3*"+3,
! ! ! ! !
@(%&', ! ! ! ! !



























































.*8!=#-+,pKF22+,!+&&+$! ! ! ! ! !
.#,+$p;+*/0$+$! ! ! ! ! !
J/0+5+!:+5B+$3+$! ! ! ! ! !
MV0$+!6(8;+$! ! ! ! ! !
<##5+!%V11+$! ! ! ! ! !
R8B#&!'5+*2+$p$+01+$p&6*+,+$! ! ! ! ! !
E#$!E%44%(!418/%#'%/! ! ! ! ! !
;%18%(!86&$%/p$(#/2%/! ! ! ! ! !
.$064!6,5418(6,*%/! ! ! ! ! !
JX(5%&/! ! ! ! ! !
;6&&p"%//#4! ! ! ! ! !
J%(2-%,3!U%(0%/'%/! ! ! ! ! !
D#$6((%!4V#%&%/! ! ! ! ! !
+7/4$#3%4! ! ! ! ! !















d<! b<! ;<! >%#/%!)/36*%!
.*8!=#-+,pKF22+,!+&&+$! ! ! ! !
.#,+$p;+*/0$+$! ! ! ! !
J/0+5+!:+5B+$3+$! ! ! ! !
MV0$+!6(8;+$! ! ! ! !
<##5+!%V11+$! ! ! ! !
R8B#&!'5+*2+$p$+01+$p&6*+,+$! ! ! ! !
E#$!E%44%(!418/%#'%/! ! ! ! !
;%18%(!86&$%/p$(#/2%/! ! ! ! !
.$064!6,5418(6,*%/! ! ! ! !
JX(5%&/! ! ! ! !
;6&&p"%//#4! ! ! ! !
J%(2-%,3!U%(0%/'%/! ! ! ! !
D#$6((%!4V#%&%/! ! ! ! !

















d<! b<! ;<! >%#/%!)/36*%!
>H.4"68*"+,)*",<".6*(G'()*.,








?>, O>, _>, D*".*,1.6')*,
>#/'%49,$$%(! ! ! ! !
>#/'%4U6$%(! ! ! ! !
















































































W(X8p4%8(!3,$! )&$%(4%/$4V(%18%/'p/7(96&! C%(-Y3%($p418&%18$! >%#/%!)/36*%!
:$+*(.2(+*"$,*j#$"5"+,<*".&%+%("8,










W(X8p4%8(!3,$! )&$%(4%/$4V(%18%/'p/7(96&! C%(-Y3%($p418&%18$! >%#/%!)/36*%!
:$+*(.2(+*"$,7#('0/*,e*+5+,



































































+%8(!3%(/%! D%(/%! \/3%(/! W64$!/#%! >%#/%!)/36*%!
_'3+*$.!
+%8(!3%(/%! D%(/%! \/3%(/! W64$!/#%! >%#/%!)/36*%!
K255*$.!































T'("')$*, , T'("')$*, ,
<6,V$*%-,34V%(47/!'%4!>#/'%4! N! ?(%44~,9(X8(%/~;V! N!
S/$%(U#%0$%!?%(47/! N! ?(%44~Y55/%/~;V! N!
;%(,5!26$%37(#4#%($! N! ?(%44~<,/'5X8(%/~;V! N!
;%(,5!26$%37(#4#%($!/618!+$6$#4$#2!),4$(#6! N! ?(%44~d%#44U%(418&,44Y55/%/~;V! N!
;%418=5$#3,/346,496c! N! ?(%44~4186,5%&/~;V! N!
W69#&#%/9#$3&#%'%(!#9!3%9%#/469%/!
<6,486&$! N! ?(%44~J%(2-%,3~;V! N!
<2H!U79!>#/'!&6,$!S/$%(U#%0! N! ?(%44~D#$6((%4V#%&%/~;V! N!
<>!>#/'%49,$$%(! N! ?(%44~*%4$<6/'! N!
<>!>#/'%4U6$%(! N! T%#18~)&$%(~;%3#//~86! N!
<>!D(7c9,$$%(!9X$$%(&#18%(4%#$4! N! T%#18~)&$%(~%(2%//*~86! HPNk!
<>!D(7cU6$%(!9X$$%(&#18%(4%#$4! N! T%#18~y,6&#$=$! HQm@!
<>!D(7c9,$$%(!U=$%(&#18%(4%#$4! N! T%#18~W#/3%(56(*%/! N!
<>!D(7cU6$%(!U=$%(&#18%(4%#$4! N! T%#18~<2! N!
<>!+180%4$%(! N! T%#18~<2~./$0! HmNL!
<>!;(,'%(! N! T%#18~+18(%#*%/~;%3#//~86! HPM@!
<>!D%4180#4$%(!9X$$%(&#18%(4%#$4! N! T%#18~+V#%3%&418(#5$! HQPN!
<>!D%4180#4$%(!U=$%(&#18%(4%#$4! N! T%#18~(%&#~J#44%/! N!
<>!+$#%5U6$%(! N! T%#18~*%4$<6/'! N!
<>!\(796! N! T%#18~>E! N!
./$0~)&$%(~;%3#//~86! HPNk! T%#18~>C! N!
./$0~)&$%(~4$6*#&~86! HQiN! T%#18~D%4180#4$%(! HQik!
./$0~<2~*%7*~;%3#//! N! D%*~++~C%(&6,5! Hmmi!
./$0~+$6*#&#$=$! HmNL! D%*~/6$X(&#18! N!
./$0~"=$#32! HPmm! D%*~>79V&#26$#7/%/! N!
./U#~b<! HQNk! D%*~"%(9#/! N!
./U#~<2~>3V='6373! HmMM! D%*~C%(&6,5~'6/618! N!
F%//,/3~"=$#32! N! E7$~.&$,($%#&! HmNm!
?(%44~<66(%2=99%/~>! N! E7$~W%#/9~.&$,($%#&! HmB@!
?(%44~T=8/%V,$-%/~>! N! E7$~2(6**%&/~9! HPMN!
?(%44~D6*%&~>! N! E7$~3%8%/~9! HPNk!
?(%44~bY55%&~>! N! E7$~3%8%/~),55! N!
?(%44~/%89%/~>! N! +V(6~.&$,($%#&! HQPB!
?(%44~+18%(%~>! N! +V(6~LA4V(618#3! N!
?(%44~$(#/2%/p86&$%/~>! N! +V(6~NHJ7($~9! N!
  
LLL )/86/3!!
?(%44~0X(5%&/~>! N! +V(6~),55! N!
?(%44~E%44%(~>! N! +V(6~.&$,($%#&~Z%$-$! HQMi!
?(%44~3#%c%/~>! N! +V(6~),55~Z%$-$! N!
?(%44~;6&&0%(5%/~>! N! 47/4$#3%~S/57(96$#7/%/! N!
?(%44~"%//#4~>! N! D%8#(/U%(&%$-,/3! N!
?(%44~-%#18/%/p96&%/~>! HmQ@! )(9<6/'~C%(&%$-,/3! HQ@L!
?(%44~,9(X8(%/~>! N! )(9<6/'~+%#$%! HQkm!
?(%44~Y55/%/~>! N! )(9<6/'~J%184%&! HQ@L!
?(%44~<,/'5X8(%/~>! N! /#18$(7,$#/%9~\/$%(4! N!
?(%44~d%#44U%(418&,44Y55/%/~>! N! "8%(6V#%/! N!
?(%44~4186,5%&/~>! N! >3~.#/(#18$,/3! N!
?(%44~J%(2-%,3~>! N! >3~)&$%(~*%3#//! N!
?(%44~D#$6((%4V#%&%/~>! N! >3~96&%/! N!
?(%44~<66(%2=99%/~;V! N! >3~*64$%&/! N!
?(%44~T=8/%V,$-%/~;V! N! >3~V,--%&/! N!
?(%44~D6*%&~;V! N! >3~;%%#/5&,44,/3! HPki!
?(%44~bY55%&~;V! N! >3~47/4$#3%~S/5! N!
?(%44~/%89%/~;V! N! WN~<2~*%U7(-,3$! N!
?(%44~+18%(%~;V! N! WN~*%U7(-,3$~D(,/'! HmPk!
?(%44~$(#/2%/p86&$%/~;V! N! WL~<2~0#18$#3! N!
?(%44~0X(5%&/~;V! N! WL~0#18$#3~D(,/'! N!
?(%44~E%44%(~;V! N! Wi~C7(F618$%#&~d<! HmLM!
?(%44~3#%c%/~;V! N! Wi~C7(F618$%#&~b<! HPLi!
?(%44~;6&&0%(5%/~;V! N! Wi~C7(F618$%#&~;<! N!
?(%44~"%//#4~;V! N! ;%%#/5&,44,/3!6/3%3%*%/! N!








-.+*(L'$$38'$"*(+, D'+*6%("'$, 7+'+"3+"8, .;' 7"6."G"8'.5,
b#/248=/'%(S//%/!
W69#&#%!%(4$%(!D(6'!
<)?"!&#/248=/'#3! HBmQ! Nm! HMMM!
<)?"!(%18$48=/'#3! HimB! @k! HMMM!
b#/248=/'%(S//%/!
W69#&#%!-0%#$%(!D(6'!
<)?"!&#/248=/'#3! HmBk! Nm! HMMN!
<)?"!(%18$48=/'#3! HBPk! @k! HMMM!
b#/248=/'%(S//%/!
E7'%&&569#&#%!
<)?"!&#/248=/'#3! Hmk@! Nm! HMMN!































:(,12!/618!(%18$4! HQkL! NL! HMiP!
>%#/!:(,12!/618!(%18$4! HNkk! kM! HMM@!
<=/'#32%#$427/4#4$%/-! :(,12!/618!(%18$4! HPik! NL! H@iL!
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